The renal mitochondrial toxicity of cephalosporins: specificity of the effect on anionic substrate uptake.
Previous work in this laboratory has demonstrated a reduction by the nephrotoxic beta-lactam antibiotics cephaloridine, cephaloglycin and imipenem of renal mitochondrial uptake of and respiration with the anionic substrate succinate. The present studies were done to test further the hypothesis that reduced substrate uptake and decreased respiration are causally related. Using cephaloridine in the rabbit, we examined the specificity of this association in regard to the toxic cephalosporin insult, the involvement of renal mitochondria and the reduction of carrier-mediated anionic substrate transport. 1) Specificity of insult in renal cortical mitochondria: cephaloridine (300 mg/kg bwt. i.v., 1 hr before sacrifice) reduces both the uptake of and respiration with succinate, whereas the same dose of cephalexin, which is not nephrotoxic, has neither effect; 25 min of acute unilateral renal artery occlusion reduces both the uptake of and respiration with succinate, but, unlike cephaloridine, ischemia causes a large increase of substrate efflux; and the respiratory toxins cyanide (1 mM) and oligomycin (2 micrograms/g of protein) reduce respiration by a direct effect on the mitochondrial respiratory chain and therefore have no effect on substrate uptake. 2) Specificity of target organ: cephaloridine has no significant effect on either the uptake of or respiration with succinate in hepatic mitochondria.(ABSTRACT TRUNCATED AT 250 WORDS)